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PURPOSE: A device and a 
method for estimating and 
converting illuminating 
chromaticity using cognitive light 
source and highlight are 
provided to exactly estimate and 
convert illuminating chromaticity 
by considering characteristics of 
highlight based on relatively 
stable illuminating chromaticity 
estimated from cognitive light 
source. 

CONSTITUTION: A device for 
estimating and converting 
illuminating chromaticity using 
cognitive light source and 
highlight includes an image 
input part(40) for inputting color 
image, a highlight detecting part 
(41) for extracting highlight 
areas from the input color 
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image, a highlight variable calculating part(42) projecting each highlight area to 
chromaticity coordinate and calculating geometrically expressive variables of shape 
on the chromaticity coordinate, a cognitive light source chromaticity estimating part 
(43) for illuminating chromaticity to the input color image through a cognitive light 
source estimating method, and an adjusted chromaticity calculating part(44) 
selecting geometrically expressive variables around the estimated illuminating 
chromaticity and calculating final illuminating chromaticity. 
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3# 2^ ?l]*v*rte ^^Ms. Tfl-iHM- 



S. 4 

SL 3£r qS. <*MM 3)^1 ^**rfe a^-fr ^^S>7] ^tt ^Jolcf. 

£ 5fe £ *^°fl 21*}- 2*3 ^S. <S«-#*lSl oj^AHl^ ^4 £Al^ ^.s. £ olcf. 

i = S?H<H# Af-g-el-a} S^Ajj^s. ^3*Rr wj"^ ^ ^€ 2^^£» ^Jsfe Cf€- 2*3 ^HS -£«-5 r fe 



<3S\2] (scene) °H-^ 2*3 ^SRr « 0 »->S£- sV=^^s A^s>^ ^aj. i£I ? |o]t A>-g-§Vfe wj-t*) ^ ^ 

^HAS i^-ifH*)!}. *>Sfll<H» At-g-^ aj-^^- 2^3] ^ 41*Ksensor)# 

?! ^^^91 7l^sfo^ ^ ^sh=. wj-^oit^-. i£H?l<>lt A>-g-s>^ t&q*. s^s-^ <y 

Bi o.S *H, ^ ^^Sfe ^SHl}. #7,}^ ^^o] ^ ^A] 7) 7| 7} <H ej 

* Sicf. ^7>3] ^-f-fe 3)Sr51«- ^Al7|^ ^oflA^ *3l«|.i+, ^T-Hl Hl«fl ^o] £L#Q #%o] o^cf. ^ 

eW, °>c-la.S.H.5.^]Ai (microprocessor) t^S d; = S4fl«>1» »i v ^ 0 l H l51^ ^sMl n'-^slfe ^ 



#eflo] 7l#<Hl Sjcr-a, «Jj^ 3g^olu(- qa.^^ ^t}7] ^«fl *rS-«|<H* ^7}*^ 2:^ ^#SVfe * 

SJ<>1 Si^. ^,2]^ S^^lAi w 0 VAV5]fe ^lSVfe ^#71 7HlBr ^^§>^ A>-g-*V7li4, ^-^^V 2^^1 

tfl*S>fe 2^^^« ?}°\M<$ ^mil =L 2^^ofl Cfl^- AV^VSl <ysj^- 7l^O.S. 2^-§- ^ o] 
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=LfW. AV-§-sVfe ^3] ^-f , ^-7 r 3°l ^c^jol JjL^H] 14=. Hl-8- ^ jqofls. 5>^9l)(Hofl o^V aj^o} 

* r **rfe *«afil 34-. a«S ^-g-°fl ^WW) cfl-§-*>7l fl*lHte ^ ^itsMl 

3^ <a-3°i sd4. 



6 lsitb *Wr7l 41*fl * r *flS^El S^S) 3t-*rfc wj-tH Hsien-Che Lee<Hl 2]*fl n]^- 

^ -Hf-s} ^1468507111(1987. 8. 4$J ^)°fi /IH^H SZ4. °1 ^tl^- "3^ ^ (scene)«1M 7l^-^-ol «VaV 
3 ^(specularly reflected light) 2} -sfl-g- ^ ^-fr £<M-(M4*)*rfe «2] ^3*Rr <>1 1}. °1 

a o v ^°11 n r sig i sflcj- ^^ofl^ o}e} 7flSl ^5. cf S^^^- 7M #0} ^<ye> ^(hue)^ ^3}-*Hr ^fl£(sat 
uration)* v+Ehflfe <^ ^-fr^ ^(set)* 3#«"AS*) Tl^o] HU^Hr >£S) ^-g- ^fS)-^ 3°1 7 r ^-S r tr. 
444, l^H ^-^^<?1 43 >£3"1- ^#*>7l ^Sfl <?j^-§- ^ £ 3)-S(chromaticity coordinate)* 7}& q ^-?}£-3. 
^««ral, *1)514 7}3 #*r>H >£SKr 4] 3##4. o| , Aj| ^^7]. ^^.ofl o] ^ 37fl<?14 ^ 

^ £3H) 2|*> ^^1°J^1# ^ts>7l 4141, H 33132] <£ ^ofl 91t= tflolt) ^^-(data set)* ^34<^ ^4 
«TJl, 4 3^(data set) °-5.-^Ei 4^2} 7)-§-7l7> ^ 34" ^£ofl 331S. 334^ 

4^ *\]o]K] 3 ^J- (data set) AS 3344. ^1^^ ^^21 «£3H1 2^ 3t)13 ^2] 4^2] cfl o] 3 
(data sets) S.^- El <>H3 34-t-2] H^S^ 3S.sL-?-Ei ^^sfe ^-^cf. 



Hsien-Che Lee^l ^^2) 7HJ- -Sr^l^^- ^°lcf. ^ ^7fl^ cfl o] E) ofl <# 



a«l, Schwartz -f-ol ^fl^sl-c^ nl^^- ^-s] ^154954283: (1996. 2. 27<H W^)^} 7flAl^ ^"71 Hsien-Ch 

e Lee^ y o v ^4 ft*}® 7fl^ 7^1 Si^r. Schwartz ^ ^^1^ *)i£ZL^-g- ^ ^. ^l-^- 

#e1^El (cluster) t-S. ^^d* ^s>i, z]- 3]^^ 7>^^1* <?]7|-5>^ 2^ l^tlS. 

Hsien-Che Lee^ « 0 >^3f ^1 7fl ^ «Hl 5Z<H Zl^, ol# ^ » 0 >'air-8r ^r*8 >&*3<*]*] ^V°)^* 7V?lt^. S 

chwartz^ ^ e] tfl^ cfl^E-l 3\£Lfe -n-el^VM- «fl^<^l^ ^1^4 ^-^£7} i^-Hl<H SlJI, Hsien-Che 

Lee -§-2] « 0 v^^- ^elcfl^- cflolE^ ^-Jiy]- 0^3)^ gfl^^. ^ojcf. 



•yxl^ b 0 Va) o. ^^•o. 5 .«-El£l i^^i* ^1S)-S>J1 7H1 ^(self-luminous) ^i^^ o.^. ^)]S]-s}<^ S.S]- 

-fr S^. ^(surface reflection) 4 -g-*)l w>^>(body reflection) 21 i^. 7>^-*>Jl, «1a>^ ^ ( s 

pectral composition)^- 2:^2) •§-<as]-c1-^l 7>^S>^ Shafer2] o]^^ alA]- 2.^ (dichromatic reflect 

ion model) <H1 7litb c T. 



^.a^, ^2] 34-, 7fl^o] SflS^ ^o,- ^^SV^ 'SalHir <JP§^ol ^sm-, 3^21 ^^^Ai^ o] 

m, ^Aj-o] ifl-g- (content) 2l#a)ol ^*J:ol ^ x£$o] 0^^. £fV, SMeWH u o v ^-8- ^ ^ ^^21 ifl^-ofl $]^o] 

# 71^-o.s sv^m^is^ #a^^- jiB^ASMi 34S.7V s-^- qs. ^/<g«- * ^ wj-^-i- *n^«-g- 
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333 ^3 3 3* 



333 3333 ^33, £. "t^ofi 33 2,3 ^S. ^3333 333^ 33 <%t^ 333rr 3333-?-; 

3 33 S3 ^^a^-Ei 3333H 33** ^#3£r 3333S. 3#3; 33 3 3333B 33* am 
Jf333 35. 3<H1 jL«a=«Hl 33 71333 a^^Tt* 7fl33*r 3333S ^ 7)13-?-; 33 <a^jg 

S3 33°ll »fl33 33 33 4>333°11 3«fl 23 ^33* 3333 ^335L ^3-V-; ^ 33 3333 s. 
3.3^* * 33 3333 23^£ ^3-¥-°fl 3*fl 4-33 ^3 ^S. ^3<H1 333 ^3^3 3333 aS^Tt* 
333:2. 333 3333 £33^1* 3-8-33 3# 2.3 3i# 333fe ^33i 333* i333. 



33 23 3S. 4-3333 3334H13 33 3333 23^51 4-3-¥-fe 33 333 33 33°-5L J f3 33 33 
3 35&* 333fe 33 35 33^; 33 33 333 355H1 ^33 3^1- §33 3*H 33 *33s 333 
tt 33133 *33 333; 33 33 33^-S.-¥-3 3^1 33133 *33« 2:33^ ^ 3-SSJt* 7>3fe 33133 
333: 3133^ 33133 33 3l3-¥-; 33 3*11 33 -£333 33°H 333 3*1133 §-333 33SH 4^33 
&Ji3 H3. 33 33 3* 7fl^]-¥-°fl <yaj^ ^ <^ tfl-ti ^ ^ <^«oi 33 33* 333* 33133 

§33 33 33-?-: 3 3*1133 333 3133 33 333 3-&&A.s.-¥-3 33 33 33 33°H 33 2:3 
7)133* 23 3£ 7)13** *333. 



333 3-g- *3* 3333 333, * 33°fl 33 3:3 ^5L 33:333 333<4lfe 333 33 33 33<H1 ^ 
4*33 S3 ^£°fl 3*3* 3 *£* 7)133* 2:3 •*-*!*£ 33* 3?1 23 *>1*51 7)]3*ofl 3*1) 7)133 *>!*£ 
°H 3*3* 3*3 43 3$ 3331- 3 333^3 3* ^l*:£°ll 3*3fe 3*3 *S. 3$ 33313 7)133-* 
33^3 7)13-?-; 33 3*3 *3 3§ 3331 3 33 3*3 *S. 3^ 33313 3333 -S3- 7)1^1-1- 7113 
33 33: 33* 333* 33 3* 71133; ^ 3 3 33 33°11 33 33 33* 3333 233 ^51* 333* 
2:3^^ 33** 5.333. 



* 33011 33 23 qs. 33333 3* 33^1* 33 23 *A5. 33333 333°1H13 233 333 
33 33 333 3* 33& 3 333^3 3* 3-3°fl 333 3=m £H>$* 7)1333 33 33 33 °J33 R 
GB°l] 33 33j1, 33 9J3 33 °J33 33* 333* 33 33-?-* 3 S333. 



333 ^ 3* 33* 3333 333. * 33^11 33 23 ^51 4-3333 333°11^ (a) 33 33* 333fe 
37fl : (b) 333 33 33-° -£-33 3333H 33** 4*3fe 3t)1; (c) 33 3 3333S. 33* ^s. 3a°ll 
^-333 ^S. 3a 3<HI jsl^I 33 3333 IfS^rtt 333fe 3t)1; (d) 33 333 33 33<>ll 

333 33 33 ^333°fl 3«fl 23 ^51* ^33^ 3tJ1; 3 (e) 33 3333 MSlti # 33 (d) 33°11 
3 ^33 23 dls. ^3°11 333 4i3^r3 3333 i33^1* 333^. 333 3333.^33^** 3*3 
3 3* 23 7)133^ 33* i333. 



33 23 -sfls. ^3333 333»1H13 3^1 (d) 37flfe (di) 33 333 33 33^-^-3 33 333 35&* 
71133^ ^37)1; (d2) 33 33 333 ^^Stoll i33 t)1^# ^-33 ^Vaii 3:3 *33s. 333^ 4i37ll; (d3) 
371 33 33^-5.-^3 33 ^v^i^ §-33* ^33fe 3£ 3i3* 7>3fe 7Htf 33* ^133-b i:33; ( 
d4) 33 3*11 33 *333 33°fl 333 3*1133 *333 335t3 ^33 Sa.3 3* «fl33 33 333 33 
33* 3*fl 33 333 ^133 33 33^-S. 3333 33 (di) 33 33 33 (d3) 3t11* 333^ 4i37fl; 3 
(d5) 33133 333 3133 33 333 353^-^-33 33 33 33 33°fl 33 23 35L-S 333fe 4i33 
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°fl cflt!- 2:^ 4)51 °fl tfl-g-SRr Al| ^A}-s> fe #31; ( b ) ^-g-^ofl tfl-g-SHr cHr^ ^Jg 7l^ 

nW}^ #3); (c) ^^sVJL^f *r*r ^j^r5L<H] Cfl-g-SVfe C^°l S-S 7l§ Z}-E}.&l-a- Tll^fe #7fl; (d) ^7l 



SI** 2^ ^51 f^Sl -S*Hfe ^71 2:^ ^5L ^ft ^2] (f) ^rgS] ^£7> ^ 

# ^ ^3 Jgtf H-7lSt ^ #«:5>J17l. SRr ^ofl cfl-g-^ a]£e ^.a^l^. 7)l^S>cx} ^7l ^ <8#S| 
RGB°fl ^ 3*101, ^"71 oj^ ^ cflHi^. fl-^fe 34* cH i#*Vt}. 

OlS>oflAl £u|-g. #41*1 

3*Hr 2:71 ^efls. *W>3I, °1» 7|^o.sL SWeWS « 0 >^ o.^.^ ^iL^# S-i #3 
(cluster) «S1 JR}-§; ^*?-*\<& «fl« ^SRr 3°1 7>^*V^. 



<>1*«- <§^S.-¥-ElSl 2^ ^ms>Jl 7^1 ^(self-luminous) <8^-§- 

^.S ^11^1 JL^«1j1 £-3. 2«3 ^51-f- ^#sV^ ^olcl-. Af^-ol #ig(scene)-8r «V^1- "J, #31 

3 O.S. ^27} SHrHI, ^2^r 2:^2] s-^ofl n)-^ 4=711 M-H^nK ^<S-§- sM^I^ ^i^l^^.S. ^ 

^ ^27} i^^^lJl, <a^- (daylight) «HHfe ^^f-^ Hl*r^ ^27f i^^^ ^ Si^f. *<>1 °-3. ii 



'^^'H *^>S|fe #31 iL^ol omel 2:^2). ^1 ol^Slir -^^S.^, MJol -f-SVfe ^-^ (ap 

erture) SE^r ^(specular reflection) f-<>l olofl Sfl^*!-^. < a^l^€^- S^^SL ^#»J-^<H1^ 

^A, l^r ^^1 ^"^RGBOjH tfltt *«8^-HlSl y -f-*H ^d^^ RGB_L(ij)* ^.^ 

tHlOO. 110 13-711). <^7lAi jJ- <^^si zj. l^Ej-vflc}.. 

1 

G_L<.ij>=G(ijy 
B_L(.IJ)-B(ij)"> 



*rflM 2Sr RGB 5(-i7ll2l ^^^-^ RGB_L(ij)^- ^b) t)]^ M# *»l-8-«r^ XYZ 3|- 

itTflSl XYZ(ij)S. ^«r?Vcf(i20 ^\) ■ 

^-nM 2 



II- 







R 


| M 




G 






B 
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4-§-, 34 £o] XYZ(ijH tfl# XYZ_A-i- 31^#4(130 #31). 

*r*M 3 

| *wl Cot- I 

Z -' 4 ~ flto^XCoQ S A*'* 0 



^s}-^ 4-4 £e>l XYZ_A°)1 i^S) ^ k # «*H *^*] (self -luminous threshold)* 31^ 

<fr#(140 #3]). ^71*1, ^ k^r cflsf 3.0 e*|Sl -S^Sh^S ^*r°l ##. 

^«r*l 4 

XJh-kyjC_A 

r_/*=*xr_>< 

Z th-kxZ A 



XYZ(ij)<Hl*l 4*Hft# &3*1« ^4*Vfe SMil-* 31171^(150 #31). 

&n*\%=L °l3Hl ^WKn. &# £-<M*14 aiiiis>^(i60 #31), n *Ma°l 0«f| 7 r 4£- i^e] 

Sl;J£4 a.?! *^*1# 3i4*rTr £kh*<>l ^Tl^ XYZ(ij)°ll cfl*V<^ 130 #31 tfi*l 150 #312} 32j-^* HV^ ^#cf 
160 #3HH n 4 0 l5l; 0 l 0^1 7 r 4£ 130 #31 Ml*l 150 #3l£l 4^* ^«8«- ^°fl £ 

<H*! 3*3^ ^^'^-IrXYZ.fS ^f-JL. 2^ SI XYZS.^1 ?3*K3l, ^E. 3|-iHl °l-g-*V4. 



4= 



r«H 5 



ntu_x= 



XJ'+YJ+Z J 
XJ+YJ+Z J 



^r«M 5°11 21*1) go^ IHu_x,Illu_y» *1]# ^^(scene)^ >^S.S ^#4(170 #31). 



5>ol^ole( h i ghlight) s. ol-g-^ a^^^ji S^tf^-fr ^2] S#o. #4-£lfe fi# #4(surface r 

eflection) 4 -g-^fl #4(body reflection) 2} fAs £^ 7r^-*ral, £# #A}£] ^-^ (spectral composition) 

2:^21 -g-# ^4 -§-<ys)-4Jl 7>^s)-^ Shafer^l #4 S.^ (dichromatic reflection model)°fl 7]3i#4. * 

<a*i It#2l 4-E- ^E 43. CIE(x.y)^ ^££<H1^ S#^H 2l*J] ^s]^ 2^4*4 #«fl #4°fl s]Sfl 33 
3fe #*I|<S|* #^14^ ^1 ¥°131 €4. ol^^Sr IE# #4 ^-g-o] ^*1 -g-afl ^-A> ^ ^.^ ^ iS)- £ ( satura 

tion)» ^Al?]^ ^J-i- a) nl SJ-d} , ^^^j o.S.^(chrometrically) *<atr 5.#2l ^#-g- nfs^Dl ^tg^ofl 

tfl«ll ^-"a^ 7>^1 ^l^S ^BlT^ $X^. <>lel«- =a«Sl #«fl*1 *^o.s ^o]^ ^§o] 

21^ Zl^-i- ¥ 7flSl 4# S.^^. 7 ].^ K ^o) ^o^^]^, ^ 7 fl£l ^^^r -8-«S*r7fl S 



0 J^^^-RGB(ij)«)l^ Sfole^-olE 4Lji«8^-a. *i^«}-cl-(200, 210 #31). -£^71^8- 64 ^$-±2) 

#7] (intensity) 7} <^^- ^Sfl Jfl^- ^lftSl ^«fl7V 5)5.^ ^#4. ^^oflAi ^gt^r 2.7S. ^S^^o.i-t. n 
j;^}^ ^jol ofqel- °J^^^-si ^ofl n^ej- -n-^# ^o] ^ ^cf. 
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/(V)=0.3 X/?(iV)+0.6 xG(/^+0. 1 XJ3(ij: 

1 /mil 

f ^ (^»ao £ Is™ 

/ /A=2.7X7 .4 



cf*. ^-SL^^H cfl^ 3j^d^^(line parameter)"?! 711-715+ 7^^(220 >&7il). 7l#Sl ^ 

cf. oi h 0 v^o)1 3*Ma. cfl^ *J£ ^SHM] *l<§»^ 71^8-^ Tll^oi jg^-t!- ^*r» <£* ^ SZ^M-, 

*1 3#£^r« c)l*V^ 



"£7l. cfl^-^^21 2.S. XYZ(ij)» 4*1 ^W<W xy(ij)# ^1^>^ H <HHl-*1fe ^£2rS xy(i, 

H-7l^Ji*l Y(ij)# <y*l J^sL Al~g-*VtK xy (ij) -Y(ij) Y(ij)« 7)&<LSL 3 3* ^«8t!-Cr. 7># 

ol^-S- -¥-4^1 <>1^^7l(moving window average)^ ?fl^i=r. <U*}*\<Lg. tf\^<$<*o\) i^-s] 

tt &±^r7} 1007fl# ^S>£.S, 371 20 sample 'S^t!-'}. -«1.£2|-S°1 WrS. -tf°ll*1 &7]&#dfl 

4|5=iasj-Sl *J°1 ^J^cf. ^, 3j^^^ol 7^ ^3£3^-a# 4~57fl ol# ung-o. 

S ^l^l^^rl- ^#tt Sl^r. £ 3-P- 7l# aj-^ofl 2]*}- ^ ^]o>^ w^ofl o)s_V ^# ^1 

^-a ^Hi ^joicf. 

^-SL^l-ol] tflSr ^^(set)* ^.g-^c^ ^ ^>a«2l *|<y-*M c(x,y)S. §4(230 #7)]). o] 

^7)1 JiL^l-21 ^tS-ofl cflsH 7 r # CflS^o] JE*]-§- ^^^4(240 #711). 

7 r # Cfli^ol ja^-i- ^sfe 71 ^Sl *^-g-i (histogram)^- °l-g-§Rr ^°lcf. ^SM. °1 

fV 7flSl S^^r xS+ySl § 7HS] ^Ift* 7}7]H ^ S Ej^^cf. ^^-(set)<Hl cflg->^ -f^ x^-§- 7}&<L3. *} 

^ -2.»^^-S. -a^t*. 38^«t nfl, y^-fr ?V 7))S1 ^°j5>7ll Ol^-Al7l^, y# ^ n] 7V 

Si 4. ^*>l *r^. SKHl 3^1- ^-«i<*l| 7]-^ xSl ^(set)ol °M, 3^> f^j-ofl ^1^1 

*V 7^J- <3<2joj cHa^^- 7 >^m ?lHtf. -g- iJ-^olHir JE^l-Sl x^lSt* 3^> tr^ 3^ (fitting) 

^, n 3*}- fl-^S] ^^-^21 x^* tflX^o] Sife xSt^-S. TH^^-cf. ol SJ. ^-o] cfl^oi xSt ^. o. a 

sV^. ^fl 4i^^=Sl >g#*-a- i*«rfe xSl ^-Ti-i- -a^^rCf. ol^Tfl X 21 xflofl ^^flSl-fe y&ofl tfl«r<^ x 

cfl^ « 0 v^ o_g. 3^ Q^M. q ^-(fitting) 7-1^ cfla^ol 5^ y ^ ^tb4. ^1^ 

i7> ^^1 #3)5a<H JLSHr ^g^oll *^i2l ^EflS. ^e)*l-fe iL4 JL^ol^Ai, *^4i2l «l( b 

in) 37H1 4€- ^-S-^IS- «fl^« S14. *7l« «o v, aoll^, tfla^ ^BjAl 3^> HM3.^1 ^ 

s. Stlji, «B«3- a« 7>^- 7M^ m^j* ^?»^ 

°l-*3r ^tb tflJE-S Sife (x,y)» i^fil ^^^(250 ^Tll). 

g- ^-^ofl ^ $!*l*€Sr *>ole1-ol E » ol^-^. ^^Ajjs. a o V^^. ^-el-oJ^-o.S.a.E-1 ^^*>fe 

S^^iE» 7l«Vo.S S>JL, S>o1^o)es1 s-^^- Jl^*M ^^5E.« ^oltq-. 
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3+. ym^°j. *nai s^*^ ^v^^oi iL^j-sm, 3^21 *sHMt ^21 m-g- 

(content)ofl 2)^2)<y 3 *J= 0 1 ^°1 Sj-^^^lS u <M-8: ^3 ^2) vfl-g-o]] sj^^ol^ °£ o_oj _ a] 

<^ n% £3*Hr 1^2) ^ 7fl^o|cf. 

£ 4°fl 2\f>\i&, -g- ^-^o)) 2)^ o]*)^^ S)-ole).olE^. o)-g-^. 2^41)5. ^ #*)2) ^^Hl^r °$^<3 ^-¥(40), 
5>o]^olH ^#^(41), *H3WH ^ 7il^(42), 9j*l#^ 2t*8*H5. ^^-¥-(43) ^ ^4)51 7fl-tF?-(44)* i 

"3 ^^-¥-(40)^ «a*«l?l ^ ^tf-S- 'SWHr #*13>1. ^ 121 HO #7)12) Y iL^ 71^ RGB -X 

YZ ^i^-S 7]*s~£ fal^ ^ at)-. 

atolls 3#-?-(41)*t "3 3^1 ^AJsL^E) S>olel-olE <g<2)S-§- £ 221 210 t])-g-SHr 7l 

§l-ole)-olH 7||4t¥-(42)t? *>clSl-olE 3i^(41)oll 2)Sfl z)- 5)-ole}.c,lE ojo^ $. K o\) Jf<ge}a} ^ 

•S^rfe ^]^^-r9j 711-7) fif 2lnle>^, 7fl^V-?-(42)^ £ 22) 220 ^Tflofl tfl-g-SRr 7l^-fr ^ 

^¥-(43)^ ^ef <^^<H1 q)*l-<*| <y*) 2)S|) °}*\ 



^^-E 711^(44)t- ^ 91*} Si^^S- ^^-¥-(43)<Hl 2]i% ^ ^£(px,py) ^°fl ^^1 

fV 3 2}<a«~a- ^1^*>J1, 3 *l*l»2l ia^** 7fl^5><H <il^l^ S^^li ^^¥-(43)^1 2l«ll ^ 

£(px,py)<Hl 7\V\& H^-ir ^ 2l*§ %^ifrv±. ^- ^^^a^ #@j*Hfr 3)^3^ 37fl^'?V ^^Slfe 

%o] 6}il£l, ^ ^^2) ^AHIS) ^^A){i 7flAV-¥-(44)^ 371)21 3)^o) o^e}- 47J 57flSl 3)^-g- 

^£ Si* ^°lc)-. £?V, ^^2) ^^AlofloflAjfe. 3 zl^il-ol ^^*>^ H^f ^<HlAi 2:^ *J>£(px,pyH 7> 

^ 5L^* ^ ^ q5L3.*\ cm ^AloilollA-)^ 3 3)^s.o) ^a^§).^ 3^1-21 J^^oll 2)«fl 



°J^1^€ a^^E ^^-¥(43)t=t ^ 7)1aV« (43a), ^fsfl^ §^A) *1 ^-?-(43b) , ^-afl** ^7)-?- 
(43c), ^^l ^t^-(43d) ^ S^^lSL Tfl-H-^- (43e)» ^ul^-cj-. 

^5 7ll>a-¥-(43a)^ «8^^-¥-(40)S-¥-^ ^ "S^-l- ^«H«* ^-¥-(43(1) 

^Sfl «^ <^«o) *)17)£ ^-2)- ^i^-^oV ^ <$^2] ^S-St* 7fl^*>^, E 12) 130 #7fl2) 7l^-o,) q) 

xW&V S-^^l ^^-¥(43b)T- ^Aj-o^ s^sHl ^^a. ^1 ** Zr^^S- E 121 14 

0 ^Tfloi) Cfl-§-*Vfe 71^-* 

^S)l u i^ ^l7)¥-(43c)^ Se> 'gAj-oflAi ^S- 7Wfe X>*H^ ^^21 Sl-i 
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T-Hll^ §-<3*l ^■t-?-(43d)^ *}*)1 ^^^Sl- €-3*1*1 *H5H (W 7>^>-S- 4^ 

2] =l?\ *H1 <8«W ^=1- «S-* i85 ?i)^:-¥-(43a)<Hl ^t^cf. *>°lSW 0 «>fl 7>*>£- 

i^s] sta.cf ^-o.^, ^mi^*- 5-^*1 ^ Aa-i-¥-(43d)^ =l nv\*]2] *>*n <a-# <$<%<>] 

^l^l-¥-(43e)°fl #H-<&ch 

#3 0.3. Tfl-iV*^. £ 121 170 #312} cfl-g-SHr 7l^-§- ^^^cf. 

^ W 3*11 HIS SM* ^Vji, ^7} <g§j^ ^ef ^ i^si 7l§ <g^#^- sMeWB "3^* 



<d*K ^ < S^S.-¥-El ^e} ^3 ijJSsit-g- ^*«M 32)- ^-ol Tll^cl-. 42f go] 7)1^3 ^Ef 

21 flSSMI 41^21 X|-*n €3*1.3. ^^tbcf. cf-g., ^ <8^HM ^7] €3*1* 

*=r ^5. °J2*-g- ^ sV.il, *M1 €3*121- ai^oll &^^121 ^ol^o) 

ffl-a- 4^ °1«>» ^1 ^ §-^^l<4 a|^ofl Ag^^ XMtt* §-^^12] ^H2)t 0 l ^21 5)t^ ^6. 

4. 



3)^1 ^^rl" 0 l <8-a«l-fe ^ o}*l ^j.^ « o v^o)l ^S}. AJ) £ ^flofl 37fl2) ^i}jL, # 

37fl2] 3jAi-i-ol ^ 01 xl ^o\\ Sit!: 2:^ ^£."11 7V^- 7\y\$: aj^ 2:^ -SJES ^ 

<^7l^ 37fl2l 2) Aj^- Ale)5> fe o. o)H *3|.*>oS.. <4€- ^Hi^lfe 47fl SLi=- 571)21 3jAj^- Alej 

>S£. 7>^^- 3}olt}. ^. ^-xgfil 0 J^aHH1a^ aIem^ 3 ajAls-ol ^^g^ jh^s. ^ofl^i o]^ ^ «J-*1 

Oil 2]# A^£0fl 7>^" A^£S.Ai ^^*VJ1 $10.14, T4€- ^H^fe 3 ^AlS-ol ag^f;} 

^ a^»2) 3g^ofl o^Sfl ^^Tiuh «*12> 5-S-tLV CJ"^ *4)-S- A>-g-*Vfe ^- ^21 <^^o)l i^cfi ^ 5] o) cf. 



ol«HlAl^ & ^o\] 21 t!^l*«3q- s>e»iHl-olB2l ^1^1 ©l*^ 1M « sV^l^mi- * 

^14 a# Al-g-S]-^ «12*1-Cl-. -^7121. ^ aj-igofl ^-^ jg CflolEl* S l«fl q-El-vfl^cl-. Ig7> 

» ^^oflAife q&<$*\ ^*>7ii 21 ^ 2^ tflef^j afl-Ai^ife. s^?Ha, o«i"i-<H hrz(h 

orizon), INC (Incandescent) , CLW(Cool White), D50 (Daylight 5000K), D60 (Daylight 6000K), D65(Dayligh 

t 6500K) ^ D75 (Daylight 7500K)°fl tfl*!-^ AA ^2) #*)1 #04^ o. S A >^-§V^cl-. 
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gl*13Nl-fr oHH^j^fjljE ^^(^^ Booth : Kodak DCS -420) 









^3Lx | 


^_y 


A?\_xy 




HRZ 


0.5030 


0.4120 


0.4634 


0.3722 


0.0561 


12.325 


INC 


0.4590 


0.4110 


0.4435 


0.4048 


0.0167 


3.665 


CLW 


0.3790 


0.3910 


0.3868 


0.3982 1 


0.0106 


2.330 


D50 


0.3520 


0.3680 


0.3576 


0.3702 


0.0060 


1.321 


D65 


0.3170 


0.3450 


0.3238 


0.3535 


0.0109 


2.390 


D75 


0.3020 


0.3320 


0.3087 


0.3473 


0.0167 


3.667 




4.283 



* Error = dif.xyo.456* 100 [] 
(0.456 : 6500K ^3.7]) 

f>\o\^6\^ oj-g-ti: 3:^5. ^# w o V, a(^^^ Booth : Kodak DCS -420) 











^_y 


Tl^Lxy 




HRZ 


0.5030 


0.4120 


0.5344 


0.3757 


0.0480 


10.5367 


INC 


0.4590 


0.4110 


0.5117 


0.4058 


0.0530 


11.6254 


CLW 


0.3790 | 


0.3910 


0.3969 


0.4003 


0.0202 


4.4283 


D50 


0.3520 


0.3680 


0.3662 


0.3568 


0.0181 


3.9703 


D65 


0.3170 


0.3450 


0.3237 


0.3388 


0.0091 


2.0040 


D75 


0.3020 


0.3320 


0.3135 


0.3347 


0.0118 


2.5933 




5.8597 



* Error = dif_x/0.456*100 [] 
(0.456 : 6500K ®\Z\3.7}) 



-^-^(-a-g^Ml^ : Kodak DCS-420) 





71 








^_xy 




HRZ 


0.5030 


0.4120 


0.4989 


0.3620 


0.0482 


10.5758 


INC 


0.4590 


0.4110 


0.4380 


0.3880 


0.0311 


6.8372 


CLW 


0.3790 


0.3910 


0.3993 


0.4081 


0.0265 


5.8269 


D50 


0.3520 


0.3680 


0.3634 


0.3763 


0.0141 


3.0957 


D65 


0.3170 


0.3450 


0.3283 


0.3526 


0.0136 


2.9896 


D75 


0.3020 


0.3320 


0.3022 


0.3542 


0.0222 


4.8738 




5.6998 



* Error = dif_x/0.456*100 [] 
(0.456 : 6500K ^5L7|) 
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^^(-a^^-g- #^ : Kodak DC -260) Q 









H 


F 


D 


ALL 


H 


F 


D 


ALL 


4\ at 


5.79 


6.01 


6.72 


6.18 


5.91 


6.01 


6.61 


6.18 


^1)2 af 


4.84 


5.93 


9.27 


8.69 


5.66 


8.24 


9.46 


9.07 


*l3 


5.00 


7.29 


7.60 


7.32 


5.00 


9.57 


7.35 


9.06 




7.40 


7.98 



^ftlHC^-tl^ jHj : Kodak DC - 260) (T:^£rS) 









H 


F 


D 


ALL 


H 


F 


D 


ALL 




194 


286 


730 


403 


146 


287 


717 


384 


^12 at 


142 


315 


1068 


943 


139 


490 


1071 


957 


*»3^t 


175 


402 


866 


493 


175 


523 ! 


843 


583 


^^1 


647 


626 



i 4 D ^ E 5^^ H¥t Halogen*, Ft" Fluorescent* Daylight* ftftM)ft. 2.ft, Ufr ft<3 (scene) ^ 
cflSi^ ft^*!" 2^1-* #^2] ft^l $4-° ft ^S)"*V ^^^r ft ^ S*tt 34% ^1 

3ZLf-& tfll^f ^3ft7] <H3$ ftEr'dlft. 



<>lft°lH 2,^ x^s. ^ft#*H) tflfta} ft^ftft. 

$#3 aJ)5E# ftlHlTr 2^511- ol-8-SH iLft£ 7l#sRr ft<S ^ Sflft S^-q 

£«■ ^^AiS-*) AflS. -S- 2:^2] ii^* ?MI *Hr u o V ^ Sift. 

-^£oD tut!- ft# a-ft*!"?] ft -8- ftftfe ^£ >£ft ^-oj^ft oi g-oH^b ^#^1 -^a}. ^^Vfe i 

^ ol-g-s'M 2^ £ft-8- ^«8*Vft. 2^ ^ftftTr ft«S f^^- SftS} ^Sft* ^ftfe 3 

.o <q. Ajj £ g^*)) ^ 7 m°.sL ^jiL# ^ftfe 34- 5Uft. #ft3 ^-ffe <3ft^ ^^ajo] Ajj^nJ. H^ftfe 

5J01J7, JM1-21 b^uv oi-q^ ft7l&3 ^fls. ^ft-ELsL ^ftftfe ft€- i^s] <?)ft-§- ft# ^ ^4. 

2i^2] ^E»J (x,y)& ft°-5.5. 2:^ AljJE Sift* ^ft ^fe X*-2.ft, ft$ft (white balance)^ S.ft "J* 

<£ft <r SZ^l nfl^o)), o^ft ft^ 0.5. .*]]£. ^^.sv cg^o] 0.5. ^o^isl^. 3^ ^014. 

S. 5°fl slftft ft ft^l ^ft -^i £ftft*l2] *fli ft^Hife ^ qg-s. 31ftft(50), ftftft*l 7flftft(51), ^ft^l 
ft 31ftft(52) ^ i^Aj) £ ig^Jf (53)* iftftft. 

^ *A£r5L 7flftft(50)^ <9213 cflft aji £ o1) cll-g-el-fe aj) TflAVftcl-. 

aJ-^^I 711^(5!)^ q^s. Til aj.^. (50) ofl s^gfl ^jxj.^ Ajj^ £ol l tfl-g-Sffe cf^S) ^ 7 }& $ « 

3s>^> *>ir 4i ^-&£<fl tfl-g-*V^ s-a 71$ ^e^-sJtl-^- Tfl-LVftcf. oinfl, cf^°l s-a 71$ ^e^sit* * ft 

7l$ ^rft^l-^- ftft ^uflH. ^ft ^11 9\ (Macbeth Color Checker:MCC) ^ 247fl^ sfl*l (patch) ^1 Sflftft 
vr XYZ Slr^ol ftaJ-^sl-cJ.. 

^ft 7^1 ^1-^^(52)^ ft^s^ ^ 7l§ Sft^l- ^ ft^Sl s-S 71$ ^ftSjt** ol-g-ftc^ ^ft 7fl^!-g: Tflftft 
^ ^ft ^B^ftft 

^ Al) £ (53) ^ *m ^ cg^j-o)] ^- 7 ] ^.g. q^a) 2,^3] ^^ftft. 

ft Hz ^AHl^ #71 »ift-f(54)« cl Sftftft. 
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«f 7 ) ^^(54)^ 2 ^21 Alj£7> ^^Jg °$^3] &7]& ^ £«*rjl*r sKr ^ofl tfl-g-^. a|sh 

H-fl (shift offset)* 7^^ ^-71 <ye] ^-e)- <8^-s] RGB°11 ^ c-lsKn, ^7} <U n ^-ef <%s$2) cflul» ^^cf. 

^ ^SL^Ei 7)1^ <ys]S] ^^5E.» °J#9j 6500KS. J?:, 1*71 &-§• ^7}S. ««fl\2.3.-»q. 

H&?l-g- *lfr -^(Direct Current:DC) ^7}9} (dynamic range)^ f^Hl ^Sfl ol-f-^^lcf. 

f^ffe RGB A &-±.<% «J3$ ciSH #0.5.^1, ^7fl^}<y #7l&-§- ^7} a) 7)^ ^oH,^ 

dynamic range)£l #7>^ cfl «1 (contrast) £] ^7}% 2\T>]T&r}. ©1 ^- 7^1 ajflSl 3:^*1-^, ^2]^ 'S^l *\ 

p] <a# *hh jio)^ jL^r* <a-g- ^ sm. 

^€-*>j1^> «rfe «:^<H] tfl-g-t!- >M2LH = ^ * tfl«l&-§: £7l T^a}^ 4, o^cf. o]^ 

#7ltt4- (intensity shift)<Hl*1 ^-g- RGB-S^El 7)1^ WM ( I_avg=0.3*R+0.6*G+0.1*B) S\- a] 

- 

shift offset = -0.26042*I_avg+50.3125 

- *\<s 

shift offset = - 0.2083*I_avg+ 1 1 .25 

cf-H-, tflHl (contrast adjustment)^ Cr-g-*r ^-0] ^^cf. 

- 

7^21 SL^ cflolEl7>0 ^ tfltij Sj-^ ^ul7V &-g- 

^ <3^<H1 ^2r, cfl*)lS ^ft Jl2)-# ^ Si^n. 



^71 af<a^ 4l A ]jg. ^3 ^ o. oja. ^^.o,! cflsflA^ q=^. j^oj^.g. ^e)]7|- ^slSicf. u±x%*\, -g- 

^« £3«HH H7}5l:Sl AlHS ^.H^l-i- <a^t!: St^-S. 3-g-*Rr 7>^-s>c^. ^, Al = e _2_«^-g- 

^TflSiol <a^^ S)t^#(oil« »<H, 10) #7>A] 7]^. #7l2]t«K| 4# ^St^-S #7>Al7lfe ^-7>X] ^ O] 

5a4. tflHlfe «^fl 10^£7> ^ O.S &x\SH cflY^r^l ^Aj-ofl cfl^<^ cfl^ls. 

a.olsS., Al~g-s}7l7 r ^S>J1 H-7lSt«>1| ^^TflAVol ^elAl^J-o) #%o] 51 cf. #7] ^ % 

^ ^7-1-3- cflAj-o] sl^ A|.^s.^ Alz]-^ 3AV( visua i test)^ #x}7\ <#*&*\ ^^i}^, °]^-%- 0 ] 
913. SL*\7\ EL7\) ^«rfe- IS^t ^^3:1-71) ^7}- A] 7)^ H Q V^ O] o] cf. 
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s. 4°)l g. ^o\] <q*i s,t§ qs. ^^l gj s. 5<^1 s.a]^ gtgoq ^s. «Ut3*W A 

^2] *>S.«1<H^ SLS. ASIC (Application Specific IC)AS ^ £?V ^"8- Sff-HH 

^ n *H>| -g-^fe dfc.«Sfl«HSl"^«-o.S ^« ^51 3J-§- 7}<& &<>WM Ji-f-2] *1 7>^1 

¥: °fl^l# #7l Esn^f ^2]"Al7lfe fj-g- c^lH ^^o^ ^ flc*. Aj- 7l *fl*llfe *}nt|13 



e^ojE ^^-i- ^-£«fl ^-<8*H aJ] £ 21-5. Aj-ofl s.ojrofl cfl^. 7l*>^^ a^i^^lr^ 3WRr 5-^; a}- 

71 zHM- tflsH ^sfl ^*Rr ^ #7l 71^3 ^ 

*l* 2:*$ 7flAj-S}fe iff ^^rEl^Ai ^ flfe Ell? 2^5. 7l#?li}. 



5-&* 31#*Hr S-^r; ^"71 §21- ^^21 ^SHl ^-3^ ^] ^^^15. H^sKr ^7l 

^^AS-^Ei ^7] 7.}%m% ^*]% 3±m>}$= ^£ ^SLZk^r 7Mfe <^^^- ^7l*Vfe ^7l 7,>S)1 ^ 

^^S]- 2)441 ^a^^ *H^ 0l ^Jirf ^ nfl^l ^71 <^ ^ ^ ^ <^^* ^fl 

cg^o] 7fl7l^ ^e)- <^^S. ^71 ^ <^^-sl ^^-a* 7)1^1-5^ 3.^: ifl^l ^7l <^^^ ^SHr 

S-^-i ?! ^^ol ^71^ ^Ef <g^S] ^^-^0.5.^-El ^-71 ^1^1 ^« ^ofl 2]^V 



°fl tWRr cf^rSl 7)^ 2J-B|Sl-i- ?WHr ^^Ei tfl-g-*}fe S-S. 7]^ §2} 



?H4t«W ^21- ^#21 RGB°f| Cl^al, #7l «9 ^ ^ cflal# JZ.#* 3^0^ 

-a<8« ^ 51^ 5E£ c-l t.^^- ^ ^cf. 

°1#4 ^ ^ ^*i^7l 7l^^<?l S.^«^r ^ #*V^ 7l#-g-o):o 1 ]A-l 3g$^ X| ^ SHefl 

2l«fl -§-OlS>7)l ^Al^ ^ 5flt|.. 

^^21 JLS1- 

^-^^1 21*1-^, <y^Vo) Al^-^j o. s °1^1^ ^Aj.o. S «.EiSl ^£ ^X]£W ^ *W£%(self 

-luminous) ^^2] Aj^^jo| ^fls]^. -f.*><^ Jl^oIjI °J:^^j5.S. ^iL* ^ Si^. 

£?V, ^^^8: i£6»|o]^o S ^ e| SlS. 5. 71^21 7l#ofl 2j^. a ^ %%7}3\- ^-7}^°] *VS.*fl<H ^1# IL-t 1 
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if* 7fl^l*H, >le1 Al^Vsj ^ 3^7). ojj! jit* ^sj-sv ^ajj ^iLi- ^ o^cf. 

£tK «W1 Si*r-<3 3^4.51 ^ li-7l^2l sifl-a- **H ^ ^ # 

^l?l*r ^si s^*v 7)^ ^ 

(57) si >*}3 

^f*d- 1. 

<ys^ ^e}- ^^-o.^« E ^ svoi^ois ^-frsHr sj-olefoiE ^#if ; 

^7] ^ °§^H1 cfls}^ ojxl ^ ^^ofl 2l*fl 2:^ ^«Hr 3^->|£ * 

^"71 71^2] ^ ^-71 91*}%% S^^SL ^^^ofl ^sfl ^<e) ^ ^2. ^ofl ±^2] 7}*}n 

q AjQj^ 7|*V^-2j ol-g-sH 3* 3^ Ajjji- Tfl^m -r^^£ Tfl^P?-* S. 

tht)-§- ^£-3- Sfe 2,^ ^S. ^^1. 

^-71 ^-e^ ^sHl i^si 7fl^« ^s>^ ^1 *WRr §-^*l 

#71 ^V 7 ] 7-Hl^ -g-3*l» S^Vfe ^ ^-fi^ 7Mfe T^ll^t "3^-§- ^lTi^fe 

^■71 x^l ^^sj^liq- ^« 3-^lsl *M&°1 .^sj ajici- =lv! *7l ^l^ofl °J 

^€ S-^ "3^ cfl^l s*«H 'S^^l *ti7i€ 'S^-* ^^-^ ^3*1 ^ Art-?-; « 

4F¥-* f«l«-* ^-^ ^£ f ^^1. 

^71 cf^S] 23-^^1- « ^"71 nf^fil S-S 71 § ^Ef^#^ ol^-sV<^ Tflf Tfl^oJ ^^^r 

711^ Tjl^; ^ 
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^#41 #7l ■£?»• «fl^ir 3-fr*H 2^21 ^SRr ^<L3. s}^ 2:<g 

^T 2 -^" 4. 
*)l3#°fl Sl^H. 

y\ ^ s§#2i RGB°ti ^ ci*>i, # 7 i ^-Hf <^^2i cflai* si-#sm c-i i##§: 

2. 2^ ^51 ^«#*1. 

W$<* Sa«H^, #7l Cf^o] s. s 7l*.tte»-?fit» 3 #7l ^ 7l$ £e*sJt»£ ^ 

^BfliEL ^ S)l5H^ 24^1 cfltb XYZ &<y-i- 1-^11 *Vfe 2:^ *%S. €«-#*l. 
6. 

(a) ^ "8-** ^^Hr #31; 

(b) <8#°..3.^e1 sVolel-ojE (gqs-g. ^#*Vfe ^1; 

(c) #7l ^ *WEK)E <^«^ ^ofl ^^a] ^s. #°>1 *2E.*Kr s.<#ofl cflsi- 7lS>^^ x^^-l-g: Til 

(d) #7l <a^^ <3^H1 tflaH oixl ^-^ 4^#*H 21*11 2-3 ^51» ^*Rr #t?1; ^ 

(e) #71 7lS>^2j S^^^l: * #71 (d) ^Tflofl-H 2^ ^E ^ofl rfc^2] 7ls>«h^ 3.^^* 
* -S^ul. #S]£ 7lS>^ jEL^^^l-^ °}&f>}ol 2^ 31#*Hr <a-7fl« i##-i- f^'oS *J-fe 2:^ 

3 T 1 * 7. 

*fl6#°)l SH-H. #71 (d) tfTllfe 

(dl) #71 <S & ^ <g#o.S^El tfej. <g^Sl ^SUt* *|#*]-fe 

(d2) #71 §31- <^#fil JflSSMI db^jSl 7H^» 7j"*)l M i# ^^^15. -g3*H= ^^-711; 

(d3) #71 ^.Oj^Ei ^-7] 7,H1^# €"^^1* ^^Hf 3Ha* 7}7)fe <g^-§- ^T^fe ^ 

711; 

(d4) #71 ^ €-^^l<4 3l^o)l ^3 7>«fl^ ^-^^121 *HsJM ±$2) g^i} ^ nfl^l #7l <y 3€ 

^-fr 7.1-^1 <^^ol T-flTi^} ^-Hl" ^#^.5. ^T^S^ ^-71 (dl) <a-7ll Vfl^l #71 (d3) ^Tfl* 1^5)-^ i^Tfl 

(d5) 7V^1^ <^«ol ^71^ ^el- ^^-21 3g^5jto.s.«.El -y-71 ?J*1 ^-^ « 0 V^o)l 21^-2,^ 7fl#sRr 41^711 

«• T'Blfl-g- ^11 SRr 2^ ^S. ^^ H o'-^. 
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31^8. 

<y^€ ^ ^ ^ n-7ii- ^-svji, §^ * ±^ 71$ hms.^ 

*H6tW XW*!. ( C ) ^•Tjlfe 

3^21 ^51 2HE«* ^«^, ^2. SI-IE** 7l^o.S Sfe ^l^i ?[^l-a- 3WRr 5J-§- ^S-S-S. r£ 

t$ qs. $WS. 

10. 

^|9*ofl XH*1. ^71 (e) #711 ^ 

1, -5d«l€ ^^l-irol <3^*Rr JH^lr $ #7l (d) $^?1 2*3 ^.£°ll 7># 7\V\S: M^^r 7}*}^ fi^'fi 

3^3- 11. 

(a) US) Si <U3 ^Sj- <3^ofl c^V ^ *H^*\) cfl-g-SRr ^ ^J£» Tfl-a-SRr ^741; 

(b) Tfl-a-^a qj-g-^ ^ 7i § ^hi-sH:* 7fi<+*>fe ^i; 

(c) *>fe «fl-§-*H=- tK^Sj 7)$ 2eJ-#§-& Tfl^fe #31; 

(d) ^-71 nH-si $3 71$ ^el-^a g ^ cf^sl a-jE. 71$ s^sM-^ <>l-8-*M «ft Tfl^-S-^- *H-a*M 4 

fl^^fe #31; ^ 

(e) 3 3 tfe}- ^"71 *|-8-*H s^sl <S;gsKr #31* ifl-fl-* ^JUL 4|£. 

^ W 12. 

*fl 11*41 5fl°H. 

(f) 2:^21 ^£.7> Z};^ cg^-o^ jg-g. W7lSt g ^«;S>J1XV ^ofl Cfl-g-^ A]£E _£n>JI-§- ^]aVS><^ 

^-71 33 ^^21 RGB^ll zi-q- cH^ji, ^"71 <y^ ^sl- cflal# ^sffe d] ifl-thfr ^°-5L *V 

13. 

*0l ^"71 71$ ^ -S-71 Cf^Sl S-i 71$ ^"B^St-i-^r q-Zl" 

°J|uflS. §3?- 24^°fl cfltb XYZ 5Jr<a* SRr 2^ -^2 ^«- H o 1 " , a. 
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31 T 1 * 14. 

(a) *m <$^-& <y3*Rr 5L-g-; 

(b) -33*1 ^ ^^S^-El *MeHH ^#SRr 

(c) -8-7] *He}olE <^«-§- Ajjs ^ofl ^<g*>^ -qjE 31-3. ^ofl S-i*Hr S-^ofl cfltt 71SJ-SJ-21 X««3^r-I~§- Tfl 

(d) <#7] "S^H ^^^H ^1«n ^3«Hr ^ 

(e) ^"71 7]*mq * -»7l (d) ^£ 2:^ 4<51 ^flofl i^^Sl 71 5>^ S.^£*M- 
31 T 1 * 15. 

*li4*J-4| Si<H^1. ^71 ( d ) a-g-^r 

(dl) ^7| ^^S^El ^2* ^^"31 3l^SMr Tfl^fe £f; 

(d2) ^"71 §3j. <§^2) 3g 5 ^o)| xM ^ ^^s. 43 fife £f; 

(d3) ^"71 cg^o.^^.^ ^- 7 , q *1l7lSRr JZ.-g- : 

(64) #7] 7>*fl 3*HI MS ^Hlt^ *HSM ^^2] £.£1} *]-§- nfl^l ^"71 <*J ^« f> 

A 'Stf* <$n°] ^ ^7} (dl) J2.# tfl^l ^71 (d3) S.^-^ wV^-sffe « 

(d5) *>*J£* ^^o) *qt1« ^ 5g^5l:^S.^-E^ ^"71 <y*i H <M°fl ^th 2^ Tfl-tHHr 

^al^ s fe 3^ ^ = jiLZL'g-§- 7ls-*V 3*El7> ^ Si^ ^-S^i. 

31 T 1 * 16. 

(b) 7il-L>€ tfi-§-*Hr tK-£l ^ 71^ ?>E}-^1-* 31^^ S-g-; 

(d) ^-71 c)-^2l ^ 71^ ^efst-i- ?! >8-7] cf^o, 71^ fJ-el^l-fr ol^-SH Til^-f:^ ^)^s><^ ^ft «S 

(e) ^-ef ^^-oll ^ v 7l *8Q-§r ^-g-*}<^ S^S] ^7J^ S-^-i- i^-fj-g- f^'o S 2:^ ^£ 
^T 1 ^ 17. 
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(f) S^Sl *A5L7\ <£3?1 ^ <9^S1 Jg-g- ^7l& ^ cfl-g-^V a]£e _2.H^!-§: 7fl^*M 

^-71 <33 ^-e^ <g-tfs} RGB 0 )] zfzj- cH*>ai, #7l <y§| 2}-eJ- <3#°1 ^.g. s}-^^^ s.-g-.g. ^ i#«-g- s^io S s > 
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